INTRODUCTION
Development of drop fascinates a lot of researchers due to its wide applications. Drop development in a falling stream of fluid has been a subject of much research from the beginnings of the hydrodynamic theories.
A number of authors introduced various theories in investigating the physics behind the drop formation. In the 19 th century, the wonder was depicted by Rayleigh. Rayleigh concentrated on perturbations of various wavelengths and computed their development rates. Albeit long wavelength perturbations tend to frame bigger drops with the smallest surface area, and substantial mass transport between the drops is required. In 1833, F. Savart examined the putrefaction of a liquid jet by enlightening the jet with sheets of light. He watched undulations developing on a jet of water that causes the breaking of the jet and resulting drop development. The advancement of photography and the late utilization of PCs gave us a new capacity to imagine the flow of drop arrangement.
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to predict the evolution of drop shape and its breakup based on RIPPLE, which is a solution algorithm for computing transient, incompressible fluid flow in two-dimensional with the surface tension of the free surface of general topology. Kryukova et al. (2015) experimentally investigated the impact of different physical parameters on the dispersion of liquids. According to him, surface tension is one of the influencing parameters that affect the size distribution of the drops. Castrejón-Pita et al. (2012) examined that the surface tension drives two contending forms, squeezing off and shortening, and the relative timescales of these, controlled by the harmony amongst slender and gooey powers, decide the ultimate result. Wehking et al. (2014) studied the impact of interfacial tension between the two immiscible fluids, viscosity ratios, and channel geometries on droplet formation. According to them, the transition flow rate ratio (Q dispersed /Q continuous) for a given capillary number declines with declining aspect ratio for both DTJ-DC and DC-PF transitions.
Pericet-Camara et al. (2008) revealed that the stresses of a sessile droplet on an elastic surface due to its capillary pressure inside the drop and surface tension at the periphery of the drop create a characteristic deformation profile with a crater-like shape. This experimental profile is imaged and authenticates with the theoretical predictions available by continuum elastic theory. It is detected that the surface deformation increases for lower values of Young's modulus of bulk polydimethylsiloxane (PDMS). Also, it is confirmed that the drop size has no effect on depth of the depression. Beyond the experimental work, nowadays different numerical methods are used to examine the drop formation process. Dravid V et al. The objective of this work is to study the detachment process velocity variation with the simulation time and also investigate the variation of pressure inside the domain of drop during the dynamics of drop formation by using
Computational fluid dynamics (CFD) tool.
COMPUTATIONAL SIMULATION OF CAPILLARY TUBE
Computational fluid dynamics is one of the important subjects of fluid mechanics to determine the live fluid problems. CFD uses the numerical methods and various algorithms to solve the physical fluid flow problems. It reduces the cost of experimental setup that may be installed for the purpose of solving the problem.
RHEOLOGICAL PROPERTIES
Polyacrylamide (PAA) is used as the main fluid for the drop formation process. Physical properties of 2 % PAA is given in Table 1 . The flow behaviour of 2 % PAA is Non-Newtonian. Figure 1 shows the geometric model of the computational domain developed in the ANSYS-FLUENT module.
MODELING OF PHYSICAL DOMAIN
Initially the computational domain is validated with the literature results within the applied boundary conditions [16] .
The green shaded region shows the viscoelastic fluid named 2% polyacrylamide (PAA) aqueous solution, whereas the grey shaded region is an air chamber. 
Assumptions
• The computational model is axisymmetric.
• The incompressible property is considered for the surrounding air.
• The physical properties of the liquid are known and constant.
• Evaporation phenomenon for the liquid is neglected.
• At the inlet of the capillary tube, fluid flow is assumed to be fully developed flow.
• The thickness of the capillary tube exit is neglected [2] .
The boundary condition used for the computation is marked in Figure 1 and also stated as
• Inlet of the domain is velocity inlet.
• Axis is considered as an axisymmetric axis.
• Free slip velocity condition near the wall because the fluid near the wall is air.
• The outlet of the computational domain is an atmospheric pressure outlet.
MATHEMATICAL MODELING
On the basis of assumptions, the Navier-Stokes Equation in non-dimensional form for the transient motion of the Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 liquid is considered as,
The variable in equation (1) i.e. is the gradient operator; v is the resultant velocity vector. Similarly in equation (2), is the stress tensor; j is the unit vector in the z-direction. In equation (3), p represents the dimensionless pressure and I is the identity tensor.
Also during the non-dimensionalization process, three dimensionless numbers are introduced in equation (2) The flow is considered as fully developed, so its velocity profile become,
Where, r is the radial coordinate of drop phase, and v z is the flow velocity in the z-direction.
The maximum velocity of liquid phase flow for the fully developed flow is given as (5) Figure 2 demonstrates the detachment of the 2% PAA liquid in the ambient surrounding. As the fluid is viscoelastic, so the thread length is more as compared to the Newtonian fluid's length because thread length mainly depends on the viscosity of the material. Movement of fluid particles can easily be seen through the velocity vector contours. Velocity vector contour shown in Figure 2 represents the necking portion of drop detachment process.
RESULTS AND DISCUSSIONS
The particles of the droplets move in both directions i.e. -z & z directions from the necking portion. This phenomenon also responsible for the satellite drop formation as shown in Figure 3 . Development of the small drop size groves in the thread can be visualized easily in Figure 3 . These groves finally lead into the formation of the satellite drops. 
CONCLUSIONS
In this numerical analysis, we see the ejection process of the droplet from the liquid jet. In the beginning of the tube. Velocity contours determine the movement of Non-Newtonian fluid within the drop volume. In the necking region, the value of pressure gradient is more as compared to the remaining part of the drop's thread. Due to this high pressure, a stagnation point develops at the weakest part of the thread. The liquid above this point pulls itself towards the capillary tube exit, whereas the downside part pulls itself towards the outlet zone. Due to these pulling forces, the liquid drop breaks up. This also results in the satellite drop formation. It is also concluded that there is a very little pressure variation which occurs in the outer part of the domain of drop also along the radial direction. Due to the development of high pressure zone at the neck region, further inflow of the liquid stops. This causes retardation in the velocity of the drop's leading edge while the simulation proceeds with time. The results of the simulation also prove the effectiveness of CFD-FLUENT module in the free surface flows.
